To compensate for center of gravity (c.g.) shifts caused by the pod weight, 5000 lb of fuel in the forward tank was considered unusable for the flight.
Instrumentation
The SR-71 was equipped with a complete set of air data and inertial instrumentation. ?/S 13 = _--QCy + psinct -rcosa + gsin_cos0 (6)
The response parameters measured in flight and compared with estimations were angle of attack, pitch rate, pitch attitude, and normal acceleration. Angle of attack and normal acceleration measurements were corrected to the c.g. Normal acceleration was weighted heavier in the analysis than angle of attack because the angle of attack calibration was suspect. The force and moment coefficients were expanded using the linear approximation:
The coefficients are based on a reference area of 1605 ft 2 and a mean aerodynamic chord, c, of 37.7 ft.
The moment reference is at 25 percent c, which is at fuselage station (ES.) 900. The coefficient with the subscript b is a linear extrapolation from the coefficient at the average angle of attack of the maneuver to zero angle of attack. 5 Axial force coefficients were not used in this analysis because the axial force derivatives were not expected to affect flying qualities and because it is generally difficult to get good identifiability of these derivatives. Axial loads, however, were of importance to the performance analysis and are discussed later. All of the longitudinal derivatives in equations 4 and 5 were estimated in the analysis. Only Cm, _ and Cms" results are presented in this report because these are of crucial interest to the configuration stability and control.
-hm.tal:D_imc,am_ Yaw and roll doublet maneuvers were flown at specified Mach numbers and altitudes to obtain the
The reference span, b, was 56.7 ft. The response parameters measured and estimated were angle of sideslip, roll rate, yaw rate, bank angle, and lateral acceleration.
Angle of sideslip and lateral acceleration measurements were corrected to the c.g. Because the angle of sideslip calibration was suspect, lateral acceleration was weighted heavier in the analysis than angle of sideslip. The force and moment coefficient
The coefficient with the subscript b is the value of the coefficient at zero angle of sideslip. All the lateraldirectional derivatives in equations 10--12 were estimated in the analysis. Only Cn , C 1 , C , and 
Stability and Control
In an effort to verify the existing SR-71 aerodynamic model, 7 a series of stability and control doublet maneuvers were flown and analyzed for the baseline SR-71 aircraft. Figure 4 As can be seen, there is fairly good agreement between the flight and simulation data. Figure 6 shows the elevon effectiveness, Cm6 ' . Good agreement is observed between the flight and simulation data except at subsonic Mach numbers where the flight-derived effectiveness is as much as 20-percent less than the simulation results.
Lateral-Directional Stabili_ and Control
The lateral-directional stability and control derivatives for the baseline SR-71 aircraft are shown in figures 7-10.
Cn_ . 14......................................................................................................................... . 12 ).
Performance Figure 13 shows the wind-tunnel predicted trimmed drag for the LASRE configuration plotted with the baseline SR-71 trimmed drag for 4°_. As observed, wind tunnel results showed that the addition of the LASRE pod resulted in a maximum drag rise of nearly 70 percent. . ;........................... where it could become hinge-moment limited in the event of one hydraulic system failure.
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LASRE Configuration Stability and Control Flight Results
The stability and control test points presented in this ............. T .......................... i......................... _T ......................... !! ...................... D_,ectionl .................... ,,_--,-,- Figure  17 . LASRE elevon effectiveness derivative corrected to the moment reference.
Pitch Trim
Transonic pitch trim authority was a concern because of wind tunnel predictions. A comparison between simulation prediction and flight measured trim elevon is shown in figure 18 using data from two different flights.
The actual amount of trim required is a function of e.g. and therefore varies slightly between flights when plotted against Mach number. The data points plotted are for wings-level flight with a normal load of approximately 
Pitching Moment
The batch simulator was used to determine the increment in Cm that was required to make the simulation elevon deflection match the flight value at a given flight condition.
The results depended on the elevon control effectiveness, Cm_ e , and the longitudinal stability, Cm. Based on figure 16 , Cm_ from flight agreed well with predictions. Figure  17 showed that Cms _ agreed well, except at subsonic speed. Based on figure 17 , the LASRE simulator value for Cms _ was incremented as a function of Mach according to the following Cms _ increment 0.0014 0.0014 0.0000 0.0000
Using the batch simulator, the pitching moment increment caused by the LASRE pod was obtained from flight and was compared with the preflight prediction in figure 19 . There are two regions of significant change.
The region from M = 0.9 to M = 1 shows a considerably larger pitch-up increment and the region around M = 1.2 shows no pitch-down increment.
A ctuator Pressu res
As a result of concerns in reaching hinge-moment limits during transonic acceleration, elevon hydraulic Figure  20 shows the outboard and inboard hydraulic pressure measurements during wings-level, l-g trim conditions. With zero hinge moment, the pressure reads 1000 lb/in 2. The upper limit for safe operation was 2100 lb/in 2. As can be seen in figures 20(a) and 20(b), the limit was not reached by either the outboard or inboard elevons. The data below Mach 1 and above Mach 1.2 show that the actuator pressures were lower than predicted, which is consistent with the reduced noseup trim requirement ( fig. 18 ). The outboard elevon pressure did indicate that with one hydraulic failure the elevon would be hinge-moment limited at Mach 1.0 to 1.04 in nosedown capability (i.e. the pressure was less than the 500 lb/in 2 minimum criteria). This was not a safety concern for two reasons:
(1) the inboard elevons were not hinge-moment limited and therefore trim authority still existed, and (2) if both inboard and outboard elevons did become hingemoment limited the aircraft would pitch up slowly and decelerate to a point at which the control authority would return.
Lateral-Directional Stability and Control
The angle of sideslip derivatives are shown in figures 21 and 22. For the most part both the directional stability, C n , and dihedral effect, CI , were less stable than the simulator predictions had indicated. Figure 21 shows Cn as much as 30-percent less than predicted.
As discussed in reference 7, there were no flexibility corrections for the yaw axis. The flight data verified this, as there was little difference between the data at the low KEAS test points and at elevated KEAS test points (with the exception of one maneuver at Mach 0.9). Figure 22 shows C t as much as 50-percent less stable than predictions. C-'_omparisons with figures 7 and 8 showed that similar trends in misprediction were seen in the baseline SR-71 aerodynamic model. warmer than a standard day. As a result of the hot temperature, excess thrust was so low that the aircraft was only able to accelerate to Mach 1.17 before reaching the fuel-low limit.
The flight data showed that the LASRE configuration accelerated at a rate significantly worse than simulation results had predicted (fig. 25 ). The simulation, which took into account the flight day temperature and the flight-derived C m increments presented in figure 19 , underestimated the required fuel usage by 10,000 lb. To compensate for this discrepancy, an effort was made to increase the fidelity of the simulator. The excess thrust computed from flight and simulator data is shown in figure 26 . The excess thrust increment between flight and simulator data was compared with the predicted trimmed drag increment caused by the pod (fig. 13 ) in figure 27 . C l , was also less than predicted by up to 50 percent.
Rudder effectiveness,
Cn6r , was as much as 23-percent less than predicted, whereas aileron effectiveness, CI_°, agreed well with predictions.
In 
